A clinically applicable assay for tumoral thymidylate synthase combining reverse transcriptase-PCR and high-performance liquid chromatography.
The main clinically relevant cellular target of 5-fluorouracil (5-FU) is the enzyme thymidylate synthase (TS). Both preclinical data and clinical data in digestive tract cancer indicate that an increased amount of TS in tumours can predict for 5-FU resistance. We developed an automated method combining the principle of RT-PCR coupled with HPLC separation and quantification. The RT-PCR HPLC method was applied to TS determination in tumoral biopsies from patients with colorectal cancer. The PCR samples were separated and quantified using a polystyrene divinylbenzene C 18 column. Within 22 min, it was possible to elute 18 peaks representing DNA sizes ranging from 34 to 622 bp. Both separation and quantification of beta 2 microglobulin (beta 2m, internal standard) and TS PCR products were achieved in approximately 10 min per sample. Validation of the RT-PCR HPLC method was established by comparing RT-PCR quantification of TS after electrophoresis and HPLC and by comparing the RT-PCR quantification of TS after HPLC with the classical biochemical method. The proposed HPLC method offers a 10-50 fold sensitivity advantage over electrophoresis. In addition, this RT-PCR HPLC procedure allows not only the quantification of TS expression but also the direct collection of unaltered amplified DNA sequence which could be useful for sequencing analysis, since TS mutations have been described. The present RT-PCR HPLC method for determining TS expression in tumoral biopsies is a valuable analytical approach as it is specific, sensitive and clinically applicable.